Background-Discharge planning is becoming an important part of the management of childhood asthma in hospital. Readmission to hospital, although often inevitable, might represent a failure of the opportunity for intervention presented by a brief period of supervised care in hospital. Aim-To examine the impact of a structured, nurse-led discharge package for children admitted to hospital with acute asthma on readmission to hospital, reattendance at the accident and emergency (A&E) department, and general practitioner consultations for asthma. Methods-A structured nurse-led discharge package, consisting of a 20 minute patient education programme and self management plan for children with asthma was developed on the wards of a busy children's hospital. A randomised controlled trial was conducted involving 160 children aged 2-16 years admitted for asthma over a 12 month period. Readmission and A&E reattendance's over the six months after discharge from hospital were obtained from the hospital computerised information system and general practitioner consultations from practice records. Results-Children in the intervention group were significantly less likely to be readmitted to hospital in the next six months than those in the control group (12 of 80 v 30 of 80 patients), and significantly less likely to attend the A&E department (6 of 80 v 31 of 80). Significantly fewer children in the intervention group had visits to their general practitioner for problematic asthma (31 of 78 v 72 of 77 for whom data were available). Conclusion-By delivering the simplest form of education and support during a child's stay in hospital, readmissions over a six month period were reduced. The programme was designed to be suitable for administration by nursing staV on the children's wards after a brief period of training.
Asthma and related wheezing disorders are the most common single group of diagnoses among children admitted to hospital. 1 Admissions to hospital for childhood asthma have increased dramatically over the past two decades. [2] [3] [4] Whether this increase is because of greater morbidity or changes in the recognition and management of childhood asthma, or even the increased use of "asthma" as a diagnostic label, is unclear. It has also been suggested that the overall increase in admissions could be due partly to an increase in readmissions. 3 4 A recent study suggested that one contributory factor could have been the introduction of direct access or "open door" policies for patients with asthma, which bypass general practitioners. 5 Whatever their immediate cause, readmissions may be a failure of management to tackle acute asthma early or vigorously enough or to address avoidable factors.
Mitchell et al found that medical treatment and management themselves did not seem to influence readmissions and concluded that strategies to reduce the high readmission rate for asthma in childhood needed to be developed. 6 They identified several risk factors for readmission of children with asthma, including demographic characteristics (being female and being less than 5 years old), severity of the asthma (the need for intravenous treatment), and the number of previous admissions (reflecting either the severity of asthma or illness related behaviour). 6 A more recent study in Canada also concluded that further studies were required to identify factors associated with increased readmissions among children, particularly girls. 7 Between the ages of 10 and 14 years, girls had a greater rate of readmission than boys. One explanation for this finding was that although asthma may be more prevalent in boys than in girls, as judged by overall hospital admission rates, its severity, rate of onset of acute attacks, or illness related behaviour may be diVerent for girls, leading to more readmissions. Younger children had a greater rate of readmission than older children. 6 7 This could in part be explained by the episodic nature of preschool asthma and its poor response to preventive treatment. 8 Among admissions for acute asthma in the 2-16 age group in Leicester (about 600 each year), 24% were readmissions within the calendar year. Readmission rates of 25% in Glasgow, UK, 9 28% in Saskatchewan, Canada, 7 33% in Auckland, New Zealand, 6 and 45% in Brighton, UK 10 suggest that these figures are not exceptional. Readmission to hospital, although often inevitable, might be a failure of the opportunity for intervention presented by a brief period of supervised care in hospital.
There has been increasing interest in improving self management through patient education. A recent meta-analysis of randomised trials of programmes to teach self management to children with asthma showed that these programmes had surprisingly little eVect on morbidity. 11 This may have been because the teaching programmes had not been designed for specific target groups-well defined by age, setting, disease severity, and therapeutic protocol. In contrast, a recent programme for adults with asthma in Aberdeen showed a significant eVect when self management plans were introduced. 12 Days in hospital and visits to outpatients were reduced, as were consultations in general practice and severity of symptoms. In another Scottish study, a one year clinical trial of asthma care in children identified clear evidence that structured nurse-led discharge planning and follow up can substantially reduce morbidity, with a fall in the readmission rate from 25% in the control group to 8% in the intervention group over the subsequent 12 months. 9 Such intensive education requires considerable time and commitment by staV.
We aimed to examine, by means of a randomised controlled trial, the eVectiveness of a structured nurse-led discharge package for children with asthma. The intention was that, if successful, it could be given in 20 minutes by nursing staV on the children's wards after a brief period of training. The discharge package would be implemented for children between the ages of 2 and 16 years who had been admitted to hospital with a diagnosis of acute severe asthma. The primary objectives were to reduce readmission or reattendance rates.
Patients and methods
The study population comprised children between 2 and 16 years old who were admitted to the children's hospital in Leicester with a diagnosis of acute asthma during 1996. Many eligible children were missed because of time constraints or because the investigator (LJW) was unavailable for recruitment on the day of discharge. All children and their parents who were approached for the study agreed to participate and provided written consent. Approval was given by the Leicestershire health ethics committee.
STUDY DESIGN
Randomisation took place at the time of discharge using computer generated numerical codes in blocks of 10, held in sealed envelopes, which were opened after consent had been obtained. Basic information was recorded and consent for the data collection aspects of the study was obtained before children were randomly assigned either to a control group, when they received standard care from ward staV, or to an intervention group, when they received a structured discharge package from the main investigator-a trained children's asthma nurse (LJW). Standard discharge care was variable and dependent on factors such as availability of parents, enthusiasm, and experience of medical and nursing staV and, of course, time constraints. Some children received written information, some verbal information, some received an inhaler demonstration, but few received a written home management plan.
The structured discharge package consisted of an interview during which information was provided on the nature of asthma, the recognition of risk factors and how to avoid them, and on drugs and devices. The educational component emphasised guided self management and an individual written home management plan was devised for each child, which allowed doses of preventers and relievers to be adjusted according to symptoms and peak flow (for children over 7-8 years). Short courses of oral steroids were not always included in the management plan for children randomised to the intervention group, but were provided if previously used and if acceptable to parents. A short booklet for parents and children entitled At home with asthma was provided to reinforce verbal information (devised by LTW). It also formed the basis for the structured discharge interview. The booklet also contained relevant local and national contact numbers for additional advice such as the National Asthma Campaign Helpline and the local asthma support group. To provide a standard intervention, the whole educational component was given by a single specialist nurse (LJW). It was anticipated that the interview with the children and their families would take no longer than 20 minutes and would, if eVective, be realistic for staV to implement on the children's wards in the future. Values are n (%) unless otherwise stated.
QUESTIONNAIRES
Baseline data were collected from both control and intervention groups through a questionnaire completed by the parent or child, or both, on the day of discharge from hospital. As well as obvious demographic details, we recorded age at diagnosis, medication, admissions to hospital, attendance at accident and emergency (A&E) departments, and consultations with general practitioners. We also recorded details of the pattern and severity of asthma symptoms, atopy, and allergy, and any known precipitating factors. Each family was sent a postal questionnaire six weeks after the date of discharge. The self administered questionnaire was designed to record nocturnal symptoms, activity restrictions, frequency of specific infections, and attendance at general practice.
OUTCOME MEASURES
The primary outcome measure was readmission to hospital in the six months after discharge, obtained from the hospital's computerised patient information system. An admission was defined as an overnight stay with acute asthma on a children's ward. DiVerences in outcome between boys and girls and age groups (under v over 5 years) were assessed.
Secondary outcome measures included reattendance without admission, either at the A&E department or children's admission unit. Further subsidiary outcome measures were devised for the six week questionnaire. General practices were telephoned to determine the number of consultations (excluding repeat prescriptions and planned check ups) for any acute lower respiratory illness over the subsequent six months. For schoolchildren, individual schools were contacted to record the number of days lost for any medical illness over the same six month period.
STATISTICAL ANALYSIS
To detect a 50% reduction in readmission and reattendance rates with 80% power at a 5% level of significance, 160 children were recruited. The SPSS statistical package was used to analyse the data. The groups were compared by 2 or Mann-Whitney U tests.
Results
All 160 children were recruited in the 12 month period, January to December 1996. The groups were comparable on entry to the trial in age, length of stay in hospital, inpatient treatment, previous attendance at A&E, and emergency consultations with a general practitioner (table 1) . The six week morbidity questionnaires were returned by 132 families (62 intervention (77%) and 70 control (87%)). A further 18 questionnaires were done by telephone, for reasons such as lost paperwork or change of address. A total of 150 (93%) questionnaires were analysed. Significant reductions were recorded in the intervention group compared with the control group in respect to daytime and night time symptom scores, hospital admissions, primary care consultations, and reattendance at the A&E department (table 2) .
Over the six month period after discharge from hospital the proportion of children readmitted was significantly lower in the intervention group (15%) than in the control group (37%) ( 2 = 10.5, p = 0.001) (table 3) . Because of multiple readmissions in many of the control children, the total number of readmissions over six months in the control group (n = 69) far exceeded the number for the intervention group (n = 18) (fig 1) .
The intervention group had a significantly lower rate of reattendance at the A&E department than the control group (8% v 38%; 2 = 22, p < 0.001). Consultations in general practice for problematic asthma were substantially less in the intervention group (31 children, 39%) than in the control group (72 children, 90%) ( 2 = 50, p < 0.001) (table 3) . School absence for any medical illness during the six months after discharge, showed little diVerence between the two groups (median two days, NS) (table 3) .
The sex ratio of readmissions (boy:girl) of 1.8 at six months was no diVerent from the overall ratio within the study of 1.6. No diVerence existed in the readmission ratio between intervention and control groups.
The ratio of readmission of children under 5 to older children was 2.5, slightly higher than the overall ratio in the study of 1.7 ( 2 = 1.9, p < 0.25). No significant diVerence existed in the eVectiveness of the intervention for children younger than 5 compared with older children ( 2 = 1.16, p < 0.5). The mean (SD) time taken to give the structured discharge package was 23 (2.9) minutes.
Discussion
The rate of readmission to hospital for asthma is one indicator of the overall eYcacy of asthma management in a community. 13 The factors which contribute to readmission are numerous and diVer between patients. We did not set out to identify these factors, but to test a pragmatic approach to reduce readmissions, based on good clinical practice.
Several studies have investigated the eVect of nurse-led education on admission to hospital. A study in the south of England compared the eVect of a nurse-led outpatient clinic for children aged 3-14 years in hospital with a control group.
14 Although this study failed to show a reduction in readmissions, it did identify a reduction in home visits by general practitioners and in time lost from school. In another study children and adults aged 3-83 years attending a nurse-run asthma clinic with its programme of structured care, also identified a reduction in attacks of wheeze, nocturnal symptoms, and general practitioner home visits. 15 In an American adult study, two one hour education sessions with an asthma nurse followed by an open door programme showed a clear reduction in subsequent admissions for asthma. 16 Several adult studies have evaluated the eVectiveness of various teaching methods. Osman et al evaluated a personalised education programme for patients with asthma and identified a clear reduction in hospital admissions and improved morbidity among hospital outpatients.
12 D'Souza et al's trial of an asthma "credit card" management plan, 17 Jenkinson et al's comparison of an asthma self management booklet and audio cassette, 18 and Mulloy et al's video education 19 all led to favourable outcomes. However, a recent meta-analysis of randomised controlled trials of such programmes showed little eVect on morbidity. 11 Our study has reinforced the belief that a brief, individual, and simple educational programme that provides a specific, written management plan, together with instructions on the use of inhalers and peak flow devices and on crisis management, can reduce the likelihood of readmission to hospital for at least six months.
The design of the study could be criticised because the intervention and data collection were all done by a single investigator-a paediatric respiratory nurse specialist. The main reason for this was to ensure consistency of intervention. Translated into the normal working environment of a children's ward, in which the discharge package would be given by a variety of more or less motivated individuals with variable time constraints, the outcome might not be so positive.
We attempted to avoid bias by our choice of outcome measures. The most critical data were collected from hospital or general practitioner records. Although their reliability could be disputed, the trial was of suYcient size and the results suYciently decisive to overcome any potential inconsistency. It is possible that general practitioners or hospital staV could have altered their approach to those who had been given the discharge package. However, no record was made in hospital casenotes and no hint was given to general practitioners of the group assignment.
Because of the trial design, we were unable to determine the critical changes in behaviour by the parent or child which led to improved outcome. For instance, did increased confidence lead to more prompt introduction of rescue treatment, such as 2 agonists or oral corticosteroid courses? It would be important to monitor this aspect of care in future studies because the benefit of reduced admissions must be set against the potential harm of excessive corticosteroid use.
The revised British guidelines recommend contact between a recently discharged patient and a doctor. 20 We did not include this requirement for logistic reasons. Madge et al implemented an asthma home management training programme which incorporated written and verbal information and was reinforced by a nurse-led outpatient follow up appointment and telephone advice, which perhaps contributed to their very successful outcome. 9 This poses the question: which elements of such a package are critical? To answer this question would need a multifactorial trial design of great complexity and huge size. The potential health gains might not justify such a study.
Our procedure and that used in Glasgow, 9 provide benchmarks against which further refinements can made. This form of discharge planning appears to be eVective. The technique should be generalised to study other common chronic or recurrent disorders, such as eczema and febrile convulsions. If indeed discharge planning establishes itself as practicable, then the modest cost of a discharge facilitator could be oVset by the cost savings produced by a reduced readmission rate. The possibility of purchasing a discharge nurse facilitator may raise awareness, leading to improved management for children with asthma and other conditions. Being more adventurous, we suggest the transfer of our discharge package into the primary sector. In an attempt to prevent first admissions for asthma, we should assess the impact of the package when given by community or primary care nurses for selected patients at high risk of admission to hospital.
CONCLUSIONS
The methods used in many previously published studies, although eVective, are impracticable in clinical practice, requiring prolonged periods of interaction between health professionals and families that would be costly if applied to all children admitted to hospital with asthma. The simple message from all of the studies is that information should be made available in various diVerent formats to meet individual needs, yet at the same time the advice provided must be consistent. The skills to help families gain confidence in coping with a child who has asthma should be made more readily available within hospital settings, as well as in general practice.
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